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doi:10.1016/j.kjms.2012.02.004Abstract A wet or bloody tap is an inevitable complication while performing epidural block.
The influence of different catheters on the incidence of intravascular cannulation during
epidural catheterization has not been reported. We observed an initial, relatively different
incidence of intravascular cannulation during the placement of different sorts of epidural cath-
eter; hence, a retrospective review was conducted to explore the possible association. We re-
viewed 1-year interval anesthetic records of 1117 patients who had undergone epidural
anesthesia or received patient-controlled epidural analgesia. Epidural catheter placement
was performed by a loss of resistance technique with an 18-G Tuohy needle in lateral position.
Patients were divided into two groups according to the different types of epidural catheters
used (Perifix One, nZ 590; Perifix Standard, nZ 527). Primary outcome measurement was
the incidence of intravascular injection. Other analyzed outcomes included dura puncture,
failure rate, and low back pain. The incidence of epiduralintravascular cannulation was signif-
icantly lower using the Perifix One catheter (1.5%; 9/590) than using the Perifix Standard (4.6%;
24/527), pZ 0.003. The dura puncture rate did not differ significantly between the Perifix One
(1.9%; 11/590) and the Perifix Standard (2.5%; 13/527), pZ 0.49. Failure rates and low back
pain incidence were also comparable between the two groups. Application of the soft epiduralof Anesthesiology, Kaohsiung Medical University Hospital, No. 100, Tzyou 1st Road, Kaohsiung City
com.tw (D.V. Lu).
vier Taiwan LLC. All rights reserved.
374 C.-K. Shih et al.catheter (Perifix One) may reduce the incidence of epidural intravascular cannulation. We
suggest the use of Perifix One catheter instead of Perifix Standard catheter in daily practice.
Copyright ª 2012, Elsevier Taiwan LLC. All rights reserved.Introduction
Epidural anesthesia is widely used in various kinds of
surgery and pain management, and there are three main
steps in the procedures: finding the possible epidural space,
needle placement, and the catheter insertion. Whether
spinal process was easily palpable or not was reported as
a predictor of difficult epidural anesthesia [1]. In addition
to loss of resistance technique, ultrasound or real-time
fiber-optic-guided technique was a new method to facili-
tate needle placement in the exact epidural space [2,3].
Inserting the epidural catheter is also an important step in
such practices and is associated with several complications,
including blood or wet tapping.
Blood tapping may be a sign of intravascular cannula-
tion, and further injection of local anesthetics will cause
various symptoms ranging from mild neurologic signs to
circulation collapse. The incidence of epidural venous
cannulation varies between 5% and 12%, depending on the
type of epidural catheter and the size of the Tuohy needle
used [4]. The technique of epidural catheter insertion could
also reduce inadvertent intravenous cannulation [5,6].
Two types of B. Braun epidural sets (B. Braun Medical
Inc., Bethlehem, PA, USA) are used in our hospital. In our
daily practice of epidural catheter insertion, the incidence
of intravascular cannulation seems different between the
two catheters. Hence, a retrospective review study was
conducted to investigate the possible association.Table 1 Physical characteristics of included patients.
Group I
(nZ 590)
Group II
(nZ 527)
p
Gender:
Male (n) (%) 363 (57.3%) 296 (56.2%) NS
Female (n) (%) 227 (42.7%) 231 (43.8%) NS
Age (y) 52.4 (18e85) 51.6 (17e92) NS
Weight (kg) 60.2 (43e98) 63.6 (42e102) NS
Height (cm) 156 (141e175) 162 (146e183)
Data were expressed as mean (range).
NSZ no significance.Methods
This retrospective study was conducted by reviewing the 1-
year anesthetic records from August 2008 to July 2009. The
study was approved by the Institutional Review Board of the
Kaohsiung Medical University Hospital, and the trial was
conducted according to the standards of good clinical
practice and the Helsinki Declaration. Since the recorded
data were analyzed and obtained from a routine practice
protocol of regional anesthesia, the Institutional Review
Board agreed to waive informed consent.
Adult patients, American Society of Anesthesiology class
IeIII, undergoing epidural anesthesia or labor epidurals
were included in the study. A total of 1138 patients who had
undergone epidural anesthesia/analgesia in 1 year were
reviewed. Patients were divided into group I and group II
according to routine epidural catheters used. Perifix One
401 Filter Set (B. Braun Medical Inc.) was used in group I
and Perifix Standard 401 Filter Set (LOR) (B. Braun Medical
Inc.) in group II.
Epidural catheters were indwelled by anesthesiologists
with at least 3 years of experience and for technique ability
senior attending physicians qualified. All patients enrolled
were suitable for epidural anesthesia. Patients with morbidobesity, previous spinal or disc surgery, unacceptable
coagulation profile, or any other contraindication to
epidural anesthesia were excluded from this study. Epidural
catheters were placed by loss of resistance to air technique
with 18-G Tuohy needle in lateral position. After epidural
space was identified, a multiorifice epidural catheter was
threaded in a cephalad direction. The catheters were
advanced 4e5 cm into the epidural space. Three milliliters
of 2% lidocaine, with epinephrine (1:200,000), was admin-
istrated as the testing dose. Intravenous cannulation was
defined as blood appearing in the catheter and flowing
continuously during aspiration of a multiorifice catheter. If
blood flow did not stop, the catheter was removed and the
procedure would be performed again in an adjacent level.
Patients would be excluded from the study if more than two
attempts had failed.
Demographic data and previous epidurals were recor-
ded. Primary outcome measurement in this study was the
incidence of intravascular cannulation. Other analyzed
outcomes included dural puncture, intrathecal catheter
indwelling, failure (general anesthesia was required after
epidural block), and postoperative low back pain, which
was recorded during the visit on the first day after
operation.
Numerical data were expressed as mean (SD). Statistical
analysis was carried out by the paired t test for numerical
data. Fisher’s exact test was used for noncontinuous data.
The SPSS 10.0 statistical software package (SPSS Inc., Chi-
cago, IL, USA) was used for all analyses. A p value <0.05
was considered statistically to be significant.Results
We reviewed the anesthetic sheets of 1138 patients
scheduled to receive epidural anesthesia for 1 year. Anes-
thetic plans were changed in 14 patients. The remaining
1124 patients were undergoing epidural block with either
Perifix One catheters (group I) or Perifix Standard catheters
Table 2 Comparison of various epidural events between the two groups.
Group I (nZ 590) Group II (nZ 527) p
Intravascular cannulation (%) 9 (1.5%) 24 (4.6%) 0.005
Dura puncture (%) 11 (1.9%) 13 (2.5%) 0.49
Intrathecal catheter (%) 1 (0.17%) 2 (0.38%) 0.5
Failure rate (%) 4 (0.7%) 3 (0.6%) 0.82
Back pain (%) 108 (18.3%) 119 (22.6%) 0.08
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group II had failed catheter placements. Finally, 1117
patients (group I, nZ 590; group II, nZ 527) were enrolled
for the analysis.
The demographic studies between Groups I and II,
including gender, age, height, weight, and previous
epidural experience, were not of significant difference
(Table 1). The primary outcome of the study, the incidence
of intravascular cannulation, was significantly lower in
group I (1.5%; 9/590) compared to group II (4.6%; 24/530)
(pZ 0.003). The incidence of dura puncture was also lower
in group I (1.9%) than in group II (2.5%), but was not
significant (Table 2). Intrathecal catheter indwelling after
identification of epidural space was rare in both groups
(one in group I and one in group II) (Table 2). Both failure
rate and low back pain did not differ significantly between
the two groups (Table 2). General anesthesia performed
after successful epidural catheter indwelling was 0.7% in
group I and 0.6% in group II.Discussion
The incidence of intravascular cannulation during epidural
analgesia or anesthesia was reported between 2% and 10%
[7,8], and, in our study, the incidence seemed to be
reduced when soft catheters were used compared to when
standard catheters were used. The parturient was prone to
blood tapping during such procedure due to distended
epidural venous plexus [4,9]. Epidural vein cannulation can
lead to various problems such as intravascular injection of
local anesthetics, neurological symptoms, epidural hema-
toma, and even circulation collapse due to local anesthetic
toxicities (especially with bupivacaine) [10]. Initial testing
dose containing epinephrine (1/200,000) was helpful in
detecting intravascular injection but could not decrease
the incidence [11]. Electrical stimulation (1e10 mA)
applied to the catheter was also a tool in detecting this
[12]. In order to decrease the incidence, various techniques
have been evaluated, such as fluid injection previous to
catheter injection [6], performing epidural anesthesia in
the lateral position [8,13], using single orifice, using wire-
embedded catheter [14], and restricting epidural inser-
tion length to 6 cm [15].
It is a great challenge to obstetric anesthesiologists to
practice for a parturient requiring anesthesia or analgesia.
Unique physiological and psychological changes will present
in the parturient and the effects of anesthetic drugs and
techniques will act on both the parturient and the fetus.
Epidural block plays an important role in both analgesia for
vaginal delivery and anesthesia for cesarean section.
Distension of epidural veins due to elevated extraduralpressure might cause intravascular cannulation during
epidural block [13]. The reported incidence of intravascular
cannulation parturients could be as high as 10% among
parturients receiving continuous epidural analgesia [4]. Any
material or method to reduce this particular risk will
improve anesthetic safety.
Different catheters were compared for their incidence
of intravascular cannulation. Arrow (FlexTip Plus) catheters
displayed lower incidence of intravascular cannulation and
paresthesia, and improved the ability to thread the cath-
eter into the epidural space in comparison to the less
flexible catheters (Concord/Portex epidural catheter) [4].
In Jaime et al’s [16] studies, the soft, uniport, open-ended
catheters (Arrow) produced less paresthesia and veni-
punctures than firm, multiport, close-ended catheters
(Protex). Stiff catheters were prone to injuring the thinner
venous plexus wall in previous data.
The stiffness of the catheter could be affected by its
outside diameter and wall thickness, and the elastic prop-
erties of the catheter material [17]. The Perifix Standard
catheters, which are relatively stiff catheter shaft, make for
easier catheter insertion and are made of polyamide. The
Perifix One catheters are made of softer outer polyurethane
layer and polyamide core for acceptable stiffness. The Per-
ifix One catheters have a tapered catheter tip that the
Standard catheters do not have. In our study, the incidence
of intravascular cannulation in Group II was 4.5%, compa-
rable with the previous data (2e10%). In Group I, the inci-
dence significantly decreased to 1.0%. The softer material
and the tapered end seem to be the contributing factors.
In conclusion, the application of the soft epidural cath-
eter could reduce the incidence of epidural intravascular
cannulation. We suggest use of the soft catheter (Perifix
One) instead of the standard catheter (Perifix Standard) in
daily practice. The dura puncture rate, catheter failure
rate, and postoperative low back pain incidence did not
reach the significant level, but their tendency seemed to
favor the Perifix One. The stiffer dura mater vis-a`-vis the
wall of epidural venous plexus may make dura puncture
incidence not affected by the soft catheter.References
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